Supplementary Methods

Cloning and constructs
To confirm gamma-secretase activity in individual cells, a fluorescently-tagged APP substrate (termed C99-mCherry) was designed. C99-mCherry was generated by PCR amplification of the APP signal sequence (residues 1 -21) and its post β-secretase cleaved Cterminus (residues 653 -751) from Gene Pool™ cDNA Human Normal Adult Brain library (Invitrogen). The signal sequence was ligated between HindIII and KpnI into the multiple cloning site of pcDNA3 (Invitrogen). The C99-APP fragment was subsequently ligated into the same vector between KpnI and NotI. The mCherry fluorescent protein was ligated into the APPpcDNA3 vector between NotI and XbaI in order to tag the C-terminus of C99-APP.
Aβ ELISA
MEF cells were doubly transfected with full-length APP and PS1 mutants 72 hours prior to carrying out the assay and media was changed 18 hours post-transfection. Analysis was performed using the BetaMark x-40 and BetaMark x-42 ELISA Kits (Covance). Secreted Aβ protein in the media was concentrated using Amicon Ultra 3K centrifugal filter devices (Millipore). Samples diluted 1:2 in working incubation buffer were run in duplicate according to manufacturer recommended protocol. 
